The management of patients with idiopathic scoliosis relies heavily on radiographic 3 measurements to identify coronal and sagittal curves, to detect progression of deformity, and 4 to assist in the planning of conservative and surgical treatment. The Cobb angle has become 5 the basis for quantifying scoliosis curve magnitude. Studies of inter-and intra-observer 6 variability in measurement of this angle [1] [2] [3] [4] [5] [6] have revealed that the errors in radiographic 7 measurements are typically +/-5 degrees, and this is comparable with thresholds of change 8 that can influence treatment decisions [3] . The sources of the errors may include incorrect 9 selection of the most tilted endplates, random errors in drawing lines across the endplates, and 10 systematic errors due to inaccurately manufactured protractors [3] .
12
Spinal curve pattern classifications that rely on radiographic measures are used in surgical 13 planning for patients with adolescent idiopathic scoliosis, to select fusion levels [7] . The King et al. [8] are ambiguous, requiring alternate algorithms in automated classification [9] .
18
Here, the Cobb angle criterion was employed, not the flexibility index ( Figure 2 ). The 19 radiographs were assumed to be aligned with the vertical, so the central sacral line was 20 considered to be parallel to the film edge, and passing through the midpoint of the two sacral 21 landmarks. each image by using a scale from 0 to 10, where a score of 10 would indicate that all 2 landmark points were easily identifiable, and 0 would indicate that none were visible. The reliability of the King-classification obtained in this study was superior to previously 15 published series (Table 3 ). This was despite the fact that the classification was performed 16 without pre-marking the radiographs, as in some previous studies [10, 12] . Pre-marking has 17 been identified as a significant factor in facilitating classification [11] . In the present study, 18 the observers did not need to be coached or trained in the classification groupings, nor to 19 memorize them, as they only had to identify and mark the vertebral body and sacral 20 landmarks. These comparisons between series, including the direct comparison with the study 21 of Lenke et al. [10] using the same radiographs used in this study but pre-marked with Cobb 1 finding that the Cobb angle variability inherent in the computer-assisted method is comparable 2 with that reported previously.
4
It has been noted [9] that there is ambiguity as to the use of lateral bending measurements in 5 distinguishing between Type 1 and Type 2 curves in the King-Classification, and the 6 classification of these curve types is frequently performed based on the relative curve 7 magnitudes present in a standing radiograph, as in this study. The validity of the computer-8 assisted algorithm was reported [9] by testing it against the examples given in King et al. [8] .
10
The reproducibility of the Cobb angle measures obtained here appears equal to or better than 11 previously reported [1] [2] [3] [4] [5] [6] 17] . However, direct comparisons cannot be made with the previous 12 studies since different radiographs were evaluated, and differing statistical methods have been 13 used in those studies to evaluate Cobb angle reproducibility. Some published reports pre-14 marked the end vertebrae, and some preselected good quality films, or those having smaller 15 curve magnitudes than in the pre-surgical group studied here. Oda et al. [1] reported that five 16 surgeons, measuring fifty radiographs had an average error of 9 degrees (calculated as twice 17 the standard deviation) and that the main error source was in identifying end vertebrae.
18
Morrissy et al. [3] reported repeated measurements by four surgeons of 48 'good quality' 19 radiographs of patients having Cobb angle in the range 20 to 40 degrees. When the end 20 vertebrae were not pre-selected, the standard deviation of paired differences was 2.4 degrees.
21
Carman et al [4] reported an average difference of 3.8 degrees (95% of differences less than 1 These findings indicated that a change in a Cobb angle measurement of less than 10 degrees 2 can not be interpreted with confidence as a real change. Goldberg et al. [5] reported inter-3 observer variability of 2.5 degrees and intraobserver reliability of 1.9 degrees a study by four 4 evaluators of the primary curve identified in thirty radiographs. They also reported that the 5 interclass correlation coefficient for the Cobb angle was 0.98. Ylikoski et al. [6] studied 30 6 consecutive untreated patients having mean Cobb 24.4 degrees. Two readers used a specially 7 designed angle measuring instrument ( Plurimeter') and found that the inter-observer standard 8 deviation was 2.8 degrees and the intra-observer standard deviation was 1.8 degrees. In the 9 present study of patients with larger (pre-operative) scoliosis the average sample standard 10 deviations of the Cobb angle were (intra-observer) 2.0 degrees for upper and lower curves, 11 and (inter-observer) 2.5 and 2.6 degrees for upper and lower curves respectively.
13
There is some disagreement as to whether the precision of Cobb angle measurements is 14 substantially improved when the end vertebrae are preselected [1, 3] or not [4, 5] . In the close to classification criteria [9] . These factors influenced the findings in the present study. 
